Effects of hypertonic saline solution on mesenteric microcirculation.
We evaluated systemic and microvascular effects of hypertonic NaCl solution on normovolemic and hemorrhaged animals. Forty-three Wistar rats (186 +/- 4 g, mean +/- SEM) were anesthetized with pentobarbital and cannulated for mean arterial pressure (MAP), heart rate (HR), and mean pulse pressure (MPP) monitoring and blood withdrawal. Diameters of 126 arterioles and 88 venules of the exteriorized mesentery were studied by using intravital microscopy. Microvascular blood flow was calculated from diameter and red blood cell velocity measurements. The protocol consisted of 15 min control, 30 min hypotension (MAP = 52.9 +/- 0.9 mmHg, hemorrhaged vol. = 17.1 +/- 0.7 mL/kg) and 60 min post-infusion of either normal (0.9%) or hypertonic saline (7.5%, 4 mL/kg). Normovolemic animals showed no systemic or microvascular effects of hypertonic saline. Hemorrhagic hypotension resulted in HR fall that was not changed after infusions. Hypertonic infusion reversed MPP decrease during hypotension but only partially restored MAP and microvascular blood flow. Venules did not change diameter during protocols. During hypotension, 24% of arterioles displayed vasomotion (38% of the rats) with low- and high-frequency components present in 74% and 87% of arterioles, respectively. Arterioles with vasomotion during hypotension had larger control diameters (28.9 +/- 2.0 microm) and contracted more (30.8 +/- 4.1%) than arterioles without vasomotion (18.7 +/- 1.2 microm and 8.1 +/- 1.5%, respectively). Mean arteriolar diameter did not change after infusions. After hypertonic solution, the number of vessels showing vasomotion increased 80%, frequency of vasomotion was unchanged, and amplitude increased. These findings may help to explain some of the mechanisms underlying resuscitation effects of hypertonic infusions during hemorrhagic hypotension.